The McCloskey's Field carbonates bodies show many characteristics of magmatic beha vior, such as chilled margin and cross-cutting relation, with reference to the main body against the surrounding fenitized and brecciated rocks.
INTRODUCTION
., This paper is focused upon the carbona tites, including the accompanying minerals, specifically, richterite, aegirine-augite, and phlogopite. The results suggest that the carbonatites are igneous in origin, associated commonly with a variety of alkaline igneous rocks.
PETROGRAPHICAL NOTES ON THE Mo CLOSKEY'S FIELD CARBONATITES
The carbonatite have at one time or another been suggested to be an igneous dif ferentiate, melted or altered limestone, plastic intrusion of limestone caused by crustal movement, and/or a deposit from hydrothermal solution (Von Eckermann, 1961 , Taylor et al., 1967 , Suwa et al., 1969 , Nash, 1972 .
Carbonatite occurs commonly as dikes cutting foliated syenite in the McCloskey's Field area, while it is also present as calcareous interlayers in diopside oligoclase gneiss on the south. All occurrences are situated at or near the southern boundary of the Wake-Field syenite batholith.
The McCloskey's Field carbonates body shows characteristics of magmatic behavior, such as chilled margin and cross-cutting relation, with reference to the main body against the surrounding fenitized rock and brecciated altered biotite-rich rock.
The carbonatite of the,plug is a kind of white sovite (calcitic carbonatite) with well defined flow structure, which in the peri pheral parts tends to be parallel to the contact, while in the central parts shows little regularity and continuity. The flow structure suggests that the mass flowed plastically during the emplacement.
Numerous inclusions of altered as well as unaltered country rocks found in these intrusives are believed to have been trans ported by the movement of the plastic material. There are syenitic breccias con sisting of fragments of preexisting rocks, presumably broken off and mixed by explosive action.
The (+++) , microcline (+), microperthite (+) and calcite (+), and the matrix of medium grained biotite (++), nepheline (+), apatite (+), and albite (+). It is accompanied by accessory fine-grained apatite, zircon and magnetite. The feldspar is potassic, con taining a small amount of anorthite com ponent. The texture is holocrystalline and granular.
Fenitized rock .. The sovite cuts the silicate rock, and xenoliths of silicate rocks are found. The silicate rocks are richer in iron and manganese as compared to the calcitic carbonatite that being regarded to be an evidence of higher degree of differen tiation. These data suggest that the forma tion of the sovite took place after the crystallization of the silicate rocks and that it may probably be contemporaneous with the latter part of the consolidation of the fenitized zone. It can be concluded that, generally speaking, the carbonatite re presents the last emplacement in the complex under consideration (Heinrich, 1966; Verwoerd, 1967) .
It is characterized by the decrease in the amount of feldspar and the develop ment of aegirine-augite bands. Fenite is the rock type formed at the first in the complex. In the fenitized zone, alteration of richterite (aegirine-augite), decrease in quartz content, hydration of feldspar, forma tion of microperthite, growth or orthoclase and infiltration of calcitic or dolomitic carbonates can be observed. Orthoclase (+++), perthitic orthoclase, microcline (+++) quartz, aegirine-augite, and rich terite are present. The feldsapr is potassic, containing a small amount of anorthite component. Watkinson and Wyllie (1971) The chemical composition of them is given in Table 2 . Richterite and aegirine-augite change greatly their optical and cell properties along with the change in chemical composi tion. Fig. 2 shows the relation between chemical composition and optical and cell properties.
The curves are drawn after Deer (1965) and Charles (1974) .
BIOTITE
White sovite contains syenitic breccias, the fragments of which consist of preexist ing rocks, probably caught and mixed by explosive activity. These contacts are marked by more or less parallel arrangement of the aggregates of normal pleochroic phlogopite, surrounding the calcitic bodies. In addition, reversely pleochroic phlogopite occurs in a kind of fenitized rock in the narrow contact zone between the main rose sovite and surrounding silicate rocks. It coexists with phlogopite, chemical com position of which is shown in Table 2 . The samples are low in manganese, and a small quantity of titanium is present.
The so-called normally pleochroic micas exhibit the absorption type of X<Y=Z, while, for reversely pleochroic phlogopites, it is X>Y=Z.
It is known that Fe+3 completely replaces A1+3 in the phlogopite structure (Steinfink, 1962; Veres et al., 1955; Wones, 1963; Grum-Grzhimailo and Rimskaya Korsakova, 1964; Faye, G. H and Hogarth, D. D. 1969) and in the case of the McCloskey's Field phlogopite (Hogarth et al., 1970) , it can be assumed that Al+3 is partially replaced by Fet3 as shown by lower content of Al+3 in Table 2 
